INTRODUCTION
One of the fun things about the beach is watching and playing in the waves, which were likely made by wind hundreds of miles away.
These waves travel long distances in deep water before they get to the beach. As the water gets shallower, the waves slow down and steepen, until they eventually topple over and "break." Breaking waves trap lots of air bubbles in the water, making the water look white and foamy, called whitewater. Most of this wave breaking occurs in an area called the surfzone-because this is where you can actually catch the waves and surf! As the whitewater moves toward the beach, it does not just keep piling up at the beach (or else the whole beach would be underwater!), but instead, the water flows back offshore-thanks to strong, narrow currents called rip currents. While there are several different types of rip currents, most are just like rivers-they flow in deeper channels between shallow sandbars. Sandbars are underwater mounds of sand that come in different shapes and sizes, often with deeper channels running through them. Rips are formed by the action of breaking waves, and sand bars play an important role in this. Since waves mostly break in shallow areas, there is a lot of wave breaking and whitewater across sand bars, but not as much across the channels, where the water is deeper. This means that the easiest way for water to head back offshore is through the deeper channels and that is where most rip currents form [1] . Figure 1 shows what this water circulation pattern looks like. Not all beaches have rip currents, but if you see breaking waves (whitewater) across a wide surfzone, then there could be a rip.
WHY ARE RIP CURRENTS DANGEROUS?
Even in nice weather conditions, rip currents can flow offshore through these channels very quickly, sometimes at speeds of over 2 m (2.2 yards) a second, which is as fast as some Olympic swimmers! This means that even gentle rip currents can take swimmers of all abilities a long way offshore. A rip current can easily move someone the length of a football field in just 1 min. What makes these currents dangerous is that you do 
RIP CURRENT
A strong offshore flow of water at the beach that is hazardous to people.
SANDBAR
Underwater mounds of sand that come in different shapes and sizes, often with deeper channels running through them. not feel anything, you are just going with the flow. It is only when you realize that you are suddenly a long way from the safety of the beach that things get scary, and that is when most people start to panic. When people panic, they often try to swim back to the beach against the current and, in doing that, there is a risk they will use up all their energy.
There are many myths about rip currents. One is that a rip current is an "undertow" that will suck you under the water [2] . This myth makes people panic when they think they are caught in one-they do not want to be pulled under the water! However, scientific measurements show that rip currents would not pull you under [3] . Another myth is that rip currents will keep taking you offshore. That is also false-most rips take you out as far as the waves are breaking and sometimes some distance beyond, but they all stop eventually.
Unfortunately, it is very common for people to get caught in rip currents on beaches around the world and most rescues that beach lifeguards perform involve saving people caught in rips. This means that tens of thousands of people are caught in rip currents every year. If it was not for the lifeguards, the number of drownings would be terrible. So, why are so many people getting in trouble in rip currents? Because they either did not swim near lifeguards, did not know how to spot a rip current, or did not even know what a rip current was, or how it worked.
HOW DO I AVOID RIP CURRENTS?
The best way to avoid getting caught in a rip current is learning to avoid them. As mentioned before, the best way to stay safe is to always swim near a lifeguard, or in areas designated safe for swimming by lifeguards. In countries like Australia, New Zealand, and the UK, safe areas are However, lifeguards are not always present. In that case, you should always follow the rule "if in doubt, do not go out," or never go deeper than waist-depth, particularly if you are a poor swimmer. Always keep your feet firmly on the sand. Some beaches may have warning signs about hazards, such as rip currents. You should always have a look at the signs at a beach, as they may indicate the location of a rip current or notify you of other hazards. If there are no lifeguards or signs and you still want to go swimming (not recommended!), you must keep in mind that there may be rip currents present. In that case, knowing how to spot them is very important.
Rip currents can be a little tricky to spot unless you know what to look for. Rip currents tend to look different from the surrounding water. Remember earlier we said that rip currents occur in deep channels where there are no waves breaking? That is the first clue as to how we can spot these currents. Look for areas of water where waves are not breaking-particularly narrow gaps of darker, calmer-looking water extending offshore. That could be a rip current, and good examples are shown in Figure 3 . Because rip currents look calm, many people think they look like the safest place to swim and often choose to enter the water right in the middle of the rip current! As rip currents carry water offshore and waves bring water toward the shore, there is often some interference, and the surface of the water where there is a rip current may look bumpy or have a different texture than the surrounding water. Rips also carry floating debris, like foam and clouds of sand, offshore ( Figure 3D ). These visual clues are sometimes hard to identify, so you need to spend several minutes watching the water for any of these tell-tale signs of rip currents.
WHAT TO DO IF YOU ARE CAUGHT IN A RIP CURRENT!
If you think you are caught in a rip current, try to relax and remember that the rip is not going to pull you under the water; it is just taking you for a ride. If you are on a beach with lifeguards, raise an arm in the air to signal for help while treading water. The lifeguards will see this and know to come and get you, and you might even attract the attention of other swimmers or surfers in the area who can help you out. Some research has shown that, often, rip currents will eventually bring you back toward the shore [4] , so just keep floating and save your energy.
If you really think you are not heading back to shore, and you have not attracted anyone's attention, it is very important to remember that not even Olympic swimmers can outswim a rip current, so do not try to swim straight back to shore against the current. Instead, try to work out which direction the rip current is taking you and swim slowly, but steadily, across the rip to one side and aim for areas of whitewater. Rip currents are generally no wider than about 15 m (16.4 yards), so you only need to swim a short distance to try and get out of the current. Once out of it, you should be able to stand up and make your way back to shore in the areas where you can see breaking waves. This is just a quick overview of how to spot and escape rip currents. There are several good sources of information where you can learn even more about rip currents. 1 
CONCLUSION
Rip currents are dangerous, offshore flows of water found at beaches where waves break across a surfzone and these currents responsible for many people getting into trouble while swimming. Rip currents often occur in deeper channels, between areas of breaking waves, and can flow at speeds up to 2 m/s. It is really important that you use the skills you learned in this article to try to spot rip currents, so you can avoid them at the beach. You can look for patches of calm water between breaking waves, or the offshore movement of debris and sediment. If you are caught in a rip current, relax, float, and remember that it would not pull you under the water. Instead, you can raise your arm to signal for help, stay afloat, and slowly swim toward the breaking waves on either side of the current to help you get back to shore. Of course, the best way to stay safe at the beach is to always swim near a lifeguard!
